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Abstract
Multitasking is common in our everyday life. Often people multitask either consciously or otherwise, whether talking on the 
phone while driving or visiting social networking sites while completing a work assignment.  Students are commonly engaged in 
multiple tasks while completing homework. Research shows that multitasking negatively impacts one’s performance.  System 
designers can examine various ways to minimize negative effects of multitasking.  Systems can be designed to automatically set 
up reminder alerts reminding users to attend their primary task.  In order to examine whether reminders would improve user 
performance when multitasking, we set up a web-based laboratory experiment with a multi-tabbed user interface.  The first tab 
contained slides with study material for a world history quiz.  The remaining tabs each contained different games.  Participants 
had 20-minutes to study and were able to switch tasks whenever they desired. Participants were randomized into one of two 
conditions: reminders or no-reminders.  Participants in the reminder condition received reminder alerts every one minute off-task 
reminding them of the primary task.  As long as the user was on the slides tab, no reminders appeared.  Participants in the control 
condition did not receive any reminders. Data for 66 participants was analyzed. The results of the study suggest that receiving 
reminders about a task when multitasking may be helpful for females. However, for males, these reminder alerts were not 
helpful, and in fact appear to increase the negative effects of multitasking by causing more switches and possibly lower 
performance.  
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1. Introduction
Multitasking occurs constantly throughout the day. People eat while watching TV, listen to music while driving, 
or visit social networking sites while completing homework. The development of real world systems can help 
minimize negative effects of multitasking, such as the design of Bluetooth devices which help users chat safely
while exercising or driving. Researchers and designers can create devices or modify systems in order to increase 
efficiency and performance for multitasking users. 
People are limited to the number of tasks they can successfully perform, or the amount of information they can 
acquire simultaneously, before suffering lower overall performance [1]. When a person focuses on a single primary 
task, his/her total attention is completely focused on that task. However, when another task is added, the user’s 
attention is divided between the two tasks, which in turn reduces performance. Studies have shown that when 
multitasking people are likely to experience some form of performance decrement [2,3].
In one study, Ophir et al. [4] surveyed 262 students on their media consumption habits.  They found that heavy 
media multitasking (i.e., those who simultaneously read e-mail, surfing the web, talking on the phone and watching 
TV) actually performed the worst at multitasking.
This research examines whether reminding people about their primary task can reduce the negative impacts 
associated with multitasking.  
2. Literature Review
2.1. Forced Interruptions
There are many situations in which an external event interrupts someone, and the person must deal with the 
interruption immediately or very soon after. An interruption can force a person to begin an interrupting task that 
takes them away from a primary task. An interruption lag occurs, which is the time between a warning alert given to 
the person and the actual start of the interrupting task, in addition to a resumption lag which is the time needed to 
recover from, or resume, the primary task. This is frequently used as an indicator of performance. 
Some studies have focused on the effects of interruptions on the ability to recover from the interruption. Several 
experiments [5-7] have noted that interruptions at points of higher workload are more disruptive than at points of 
lower workload. For example, in an experiment by Monk et al. [8] participants programmed a video-recording 
device but were interrupted for short durations (5 seconds) at two possible points in the programming task: between 
subtasks or within a subtask. They found that resumption lag increased significantly by roughly 200-300 ms when 
the interruption occurred within a subtask. 
Iqbal and Bailey [7] studied three primary tasks—route planning, document editing, and email filing—with an 
interrupting task that involved reading a news article and deciding on a title for the article. As in the Monk et al. [8]
study, the interruptions occurred either within a subtask or between subtasks. For all three primary tasks, the 
participants were slower to resume the primary task when the interruption occurred within a subtask.
O’Connail and Frohlich [9] studied interruptions and found that while the majority of interruptions were deemed 
to be helpful, the user was not likely to resume their interrupted task in over 40% of the cases.  
2.2. Self-Initiated Interruptions
Self-interruptions are also referred to as discretionary task interleaving [10].  These switches occur when the user 
decides to switch tasks due to their own internal reasons. For example, if a user becomes bored with a homework 
assignment s/he may switch to a play an online game. Self-interruptions are an important type of task-switching
behavior and part of the multitasking phenomenon. And in fact, these switches occur just as often as external 
interruptions [11].
Jin and Dabbish [12] examined why people interrupt themselves on the computer and found seven types of self-
interruptions such as needing a break, recollecting another task needed, a trigger leading the user to begin a new 
task, adjustment to the environment, an inquiry to retrieve information needed for the task, and a wait that induces a 
person to fill up downtime until a task can be continued.
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A large portion of the task-switches that users experience are in fact internally generated. In their study of 
multitasking in the workplace, Czerwinski et al. [13] found that almost 40% of observed task switches were initiated 
by the user. Mark et al. [14] found that self-interruptions are resumed even slower than external interruptions. Self-
interrupted multitasking may reduce user productivity even more than external multitasking since the resumption of 
the deferred task is less likely to occur.
2.3. Multitasking and Performance
Multitasking is ingrained in our daily lives. Today’s technological world encourages multitasking to a great 
extent. For example, a student may type notes on a laptop while listening to a lecture in a classroom, solve 
homework problems on their laptop while chatting on the phone, or cook while watching a video.  
Students are commonly found engaged with their laptops or smartphones during class. Benbunan-Fich and 
Truman [15] found that students who multitasked with a laptop during a lecture spent 76% of their time on 
distracting activities.  Many studies show a negative correlation between multitasking and GPA [16,17].
Hembrooke and Gay [18] found that students who used a laptop had more difficulty remembering lecture content 
than those who did not. In another research study, Sana et al. [19] investigated the effect of multitasking on both 
users and nearby peers in a classroom setting.  They found that participants who multitasked on a laptop during a 
lecture scored lower on a test compared to those who did not multitask, and participants who were in direct view of 
a multitasking peer scored lower on a test compared to those who were not. 
These results demonstrate that multitasking on a laptop poses a significant distraction to both users and fellow 
students and can be detrimental to comprehension of lecture content.
2.4. Reminders: Minimizing Negative Consequences of Multitasking
People often have multiple tasks and activities that they must remember to perform. There are different 
techniques people use to help remind them of these tasks.  This includes the use of sticky notes, electronic to-do 
lists, calendar entries, email reminders, and the like.  
A failure to remember a task that needs to be performed in the future has been referred to as a prospective 
memory failure [20].  In addition to simply remembering, successful prospective memory requires remembering 
these tasks at the appropriate moment in time. Increasing numbers of interruptions and tasks to be remembered can 
create havoc with both aspects of prospective memory, and hence, can reduce people’s performance.  
Reminders can act as signals reminding a user of a previous task.  For example, when cooking many people set 
reminders so they will not forget about their food in the oven [21].  Reminders can cause the reminded task to be 
prioritized and more likely to be completed.  These can help in completing the disrupted tasks due to interruptions.
3. Hypothesis
Multitasking negatively affects one’s performance [2,3].  Without reminders, many times users do not remember 
to return to the primary task [21].  Reminding users about their primary task can be a good way for people to stay on 
task.  Having task reminders to help users to resume their disrupted task can therefore improve performance.  
Therefore we hypothesize:
H1. Users who receive reminders alerting them to an outstanding primary task will perform better than 
users who did not receive these alerts.  
4. Methodology
In order to examine whether interruptions helped performance when multitasking, we set up a laboratory 
experiment consisting of a pre- and post- quiz on world history.  The experiment had a multi-tabbed user interface, 
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with the first tab containing study material for the quiz, and additional tabs containing more enjoyable tasks.  
Participants were randomized into one of two conditions: reminders or no-reminders.  
Participants were undergraduate and graduate students recruited at a midwestern university and each received a 
$10 Best Buy gift-card for their participation.  In addition, the participant with the largest improvement in their pre-
and post-experiment quiz score received an additional $50 Best Buy gift card. This incentive helped ensure that 
participants would take the quiz seriously.  
We recruited 70 participants for the experiment.  Four participants’ data had to be discarded due to technical 
failures.  The data for the remaining 66 participants (30 female / 36 male) was analyzed. 
Upon arriving in the lab, each participant was logged onto a computer to begin the multitasking experiment.  
Once logged in, the participant was randomly assigned to one of the two conditions and then answered a few 
demographic and pre-test questions.  Upon completion of the pre-test questionnaire, participants were given a 20-
question multiple choice history quiz, with questions being selected randomly from a database of 43 questions.  The 
randomization helped avoid participants looking over at another student’s work and copying answers.  Participants 
were given at most five-minutes to complete the quiz. When participants either finished the quiz or five minutes had 
elapsed, they were redirected to begin the experiment.
Participants were then presented with a screen containing four tabs.  The first tab contained 55 slides with study 
material for a post experiment quiz.  The remaining tabs each contained a different game: blackjack, hangman, and a 
math puzzle.  Other than the first tab, the history slides, the order of the other three tabs were randomized.  They had 
20-minutes to study and were able to switch tasks whenever they desired.  See Figure 1. 
Fig. 1. Primary task with secondary options
After one minute, if participants in the popup condition were away from the primary task, an alert would appear 
reminding them to study for the quiz.  However, as long as the user was on the slides tab, no reminders appeared.  
Participants in the no-reminder condition did not receive any reminders.
After 20 minutes was spent on these tasks, participants were directed to the post-history quiz.  As with the first 
quiz, 20 questions were randomly chosen from the database of 43 questions.  Finally, after the second quiz had been 
completed or five minutes had elapsed, participants were given a post-test questionnaire, with questions related to 
the difficulty of quizzes as well as how they felt about their work habits during the experiment. 
In order to test whether reminders helped performance, we examined the difference between the pre- and post-
quizzes scores. We also examined how much time was spent on each task, and whether those who were given 
reminders spent more time on the main task than those who did not receive reminders.
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4.1. Measures
We used the following measures;
Performance- performance was calculated as the difference in score between the post-test and pre-test.  
Switches- switches were calculated as the number of tab clicks.  
5. Results
When examining participants’ performance in both conditions, there was no significant difference.  However, 
when examining gender, females who received reminders performed significantly better than females in the control 
condition who did not receive reminders (F(1, 30)=6.25, p=.0181).  Males in the control group performed better than 
males in the reminder condition, but it was not significant.  See Figure 2. 
Fig. 2. For Females, those in the reminder condition performed better than those in the control group.
Among males in the reminder condition, there was a significant negative correlation between the number of 
reminders they received and their performance, such that the more reminders they received the worse their 
performance (ȡ= -0.51, p = .0385), however this was not true for females. Furthermore, males had significantly 
more switches in the reminder condition than the control (F(1, 32)=11.60, p=0.0018), which was not true for 
females (see Figure 3). 
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Fig. 3. Males had significantly more switches in the reminder condition than the control condition.
In fact, in the reminder condition, the more switches males had negatively correlated to a lower performance (ȡ=
-0.63, p = .0069).  This was not true in the control condition for males, or any condition for females (see Table 1).  
Table 1. Males in the Reminder condition had a significant negative correlation between performance and switches.
Reminders No-Reminders
Males -.63* 0.35 ns
Females -0.17 0.19 ns
*p<.01
  The results of the study suggest that receiving reminders about a task when multitasking may be helpful for 
females. However, for males, these reminder alerts were not helpful, and in fact appear to increase the negative 
effects of multitasking by causing more switches and possibly lower performance.  
6. Discussion
While we hypothesized that reminders would in fact help people perform better on the quiz by reminding them to 
go back and study, this was not the case for everyone.  The problem with reminders is that they also interrupt [21].  
Future research can examine whether the timing of the interruption can make a difference.   Interruptions at points of 
higher workload are more disruptive than at points of lower workload [5-7].  Although participants were completing 
games when they were interrupted, having the timing of the interruption occur when participants are finished with a 
subtask may in fact have produced more positive results.  
We did find that these reminders helped females perform better. While females in the reminder condition did 
have more time spent on the slides (936 seconds vs. 807 seconds) and fewer switches than males (15.41 vs. 11.06) it 
was not significant.  However, as mentioned there was a negative correlation between the number of reminders
males had and their performance. This was not true for females.  Furthermore, males had more switches in the 
reminder condition than in the control, which was not true for females.  These reminders caused more switches for 
males, which in term caused more multitasking and a lower performance.  Studies have shown that women are better 
multitaskers than men [22,23].  Judd and Kennedy [24] found that males were significantly more likely to multitask 
than females. In fact, if we examine the number of switches and performance without regard to the specific 
condition, there is a significant negative correlation between switches and performance for males (ȡ= -0.46, p =
.0064) which we do not find for females.  It is possible that receiving reminders may have acted as interruptions and 
reduced performance for males.  Future research should examine the role of interruptions specifically with regard to 
gender.  
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6.1. Limitations
This study used college students as participants and therefore we suggest caution when generalizing the results to 
other populations.  
7. Conclusion
This study examined whether reminders would improve user performance when multitasking.  To do so, we set 
up a web-based laboratory experiment with a multi-tabbed user interface.  The primary task consisted of slides with 
study material for a world history quiz.  Participants received a quiz before and after the experiment.  Performance 
was measured as the difference in score between the post-quiz and pre-quiz.  Participants in the reminder condition 
received reminder alerts every one minute off-task reminding them of the primary task.  Results showed that while 
there was no difference in the performance between the two conditions, females who received reminders performed 
significantly better than females in the control condition.  Males in the reminder condition had a significant negative 
correlation between the number of reminders they received and their performance, and the more switches males had 
negatively correlated to a lower performance.  The results suggest that receiving reminders about a task when 
multitasking may be helpful for females, but not for males.  In fact, for males, these reminders appear to increase the 
negative effects of multitasking by causing more switches and a possibly lower performance.  
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